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(54) Title of the Invention ANTENNA FOR MOBILE COMMUNICATION UNIT 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a small antenna for a mobile communication unit which 
can be fabricated on a printed board. 

SOLUTION: Through holes 11-16 are made alternately in parallel on a printed board 10 constituting 
a radio section and the end parts of these through holes are connected to form a spiral as a whole 
thus constituting a helical antenna suitable for a mobile communication unit. 

Claims 

[Claim 1] Inside of the 1st virtual straight line which drew in parallel mutually as an imaginary line 
on a front reverse side double-sided substrate, and the 2nd virtual straight line, While forming the 1st 
three or more penetration through holes in said substrate so that said table reverse side double-sided 
substrates may be penetrated on said 1st virtual straight line 2nd at least three penetration through 
holes are formed in said double-sided substrate so that it may face alternately [ said 1st penetration 
through hole ] on said 2nd virtual straight line and said table reverse side double-sided substrate may 
be penetrated. Inside of said 1st at least three penetration through holes, Among said surface side 
substrate in the 1st penetration through hole by the side of the 1 side edge section of said table 
reverse side double-sided substrate, or*a rear-face side substrate, one opening side among said 
surface side substrate in the 2nd penetration through hole by the side of the 1 side edge section of 
said table reverse side double-sided substrate, or a rear-face side substrate one opening side Wiring 
connection is made with the body, inside of said surface side substrate or a rear-face side substrate - 
one substrate top - the 1st straight line-like metal — a line — Furthermore To the 2nd penetration 
through hole by the side of the 1 side edge section of said table reverse side double-sided substrate 
Among said surface side substrate in the 1st penetration through hole located in a center-section side 
of said table reverse side double-sided substrate among at least three penetration through holes 
formed a opening side of another side, and on said 1st virtual straight line among said surface side 
substrate which can be set, or a rear-face side substrate, or a rear-face side substrate, a opening side 
of another side Wiring connection is made at the body, inside of said surface side substrate or a 
rear-face side substrate - a substrate top of another side - the 2nd straight line-like metal - a line - 
Furthermore To a center-section side of said table reverse side double-sided substrate To the 1st 



[ said ] located penetration through hole Among said surface side substrate in the 2nd penetration 
through hole located in a center-section side of said table reverse side double-sided substrate among 
at least three penetration through holes formed one opening side and on said 2nd virtual straight line 
among said surface side substrate which can be set, or a rear-face side substrate, or a rear-face side 
substrate, one opening side Wiring connection is made at the body, inside of said surface side 
substrate or a rear-face side substrate - one substrate top - the 3rd straight line-like metal - a line - 
Furthermore To a center-section side of said table reverse side double-sided substrate A surface side 
substrate in the 2nd [ said ] located penetration through hole Among penetration through holes 
formed among rear-face side substrates a opening side of another side, and on [ at least three ] said 
1st virtual straight line, among said surface side substrate in the 1st penetration through hole by the 
side of the other side edge section of said table reverse side double-sided substrate, or a rear-face 
side substrate or a opening side of a substrate of another side Wiring connection is made at the body, 
inside of said surface side substrate or a rear-face side substrate — a substrate top of another side — 
the 4th straight line-like metal - a line - Furthermore, inside of the 1st penetration through hole 
formed on [ at least three ] said 1st virtual straight line, Said surface side substrate in the 2nd 
penetration through hole by the side of the other side edge section of said table reverse side 
double-sided substrate formed a opening side of a substrate of another side, and on [ at least three ] 
said 2nd virtual straight line among said surface side substrate in the 1st penetration through hole by 
the side of the other side edge section of said table reverse side double-sided substrate, or a rear-face 
side substrate or inside of a rear-face side substrate — a opening side of another side ~ inside of said 
surface side substrate or a rear-face side substrate — a substrate top of another side — the 5th straight 
line-like metal - a line - by making wiring connection on the body On said 1st virtual straight line 
Connect to said surface side substrate and a rear-face substrate the 2nd penetration through hole 
formed in said at least three substrates on the 1st penetration through hole formed in said at least 
three substrates which can be set, and said 2nd virtual straight line in the shape of [ alternate ] a 
spiral, and a helical antenna object is formed. An antenna for mobile transmitters characterized by 
constituting. 

[Claim 2] Inside of the 1st virtual straight line which drew in parallel mutually as an imaginary line 
on a front reverse side double-sided substrate, and the 2nd virtual straight line, While forming the 1st 
three or more penetration through holes in said substrate so that said table reverse side double-sided 
substrates may be penetrated on said 1st virtual straight line 2nd at least three penetration through 
holes are formed in said double-sided substrate so that it may face alternately [ said 1st penetration 
through hole ] on said 2nd virtual straight line and said table reverse side double-sided substrate may 
be penetrated. Inside of said 1st at least three penetration through holes, Among said surface side 
substrate in the 1st penetration through hole by the side of the 1 side edge section of said table 
reverse side double-sided substrate, or a rear-face side substrate, one opening side among said 
surface side substrate in the 2nd penetration through hole by the side of the 1 side edge section of 
said table reverse side double-sided substrate, or a rear-face side substrate one opening side Wiring 
connection is made with the body, inside of said surface side substrate or a rear-face side substrate — 
one substrate top — the 1st straight line-like metal — a line — Furthermore To the 2nd penetration 
through hole by the side of the 1 side edge section of said table reverse side double-sided substrate 
Among said surface side substrate in the 1st penetration through hole located in a center-section side 
of said table reverse side double-sided' substrate among at least three penetration through holes 
formed a opening side of another side, and on said 1st virtual straight line among said surface side 
substrate which can be set, or a rear-face side substrate, or a rear-face side substrate, a opening side 
of another side Wiring connection is made with the body in Yamagata. inside of said surface side 
substrate or a rear-face side substrate — a substrate top of another side — the 1st loop-like metal - a 
line ~ Furthermore To a center-section side of said table reverse side double-sided substrate To the 
1st [ said ] located penetration through hole Among said surface side substrate in the 2nd penetration 
through hole located in a center-section side of said table reverse side double-sided substrate among 
at least three penetration through holes formed one opening side and on said 2nd virtual straight line 
among said surface side substrate which can be set, or a rear-face side substrate, or a rear-face side 
substrate, one opening side Wiring connection is made with the body, inside of said surface side 
substrate or a rear-face side substrate ~ one substrate top - the 2nd straight line-like metal - a line - 
Furthermore To a center-section side of said table reverse side double-sided substrate A surface side 



substrate in the 2nd [ said ] located penetration through hole Among penetration through holes 
formed among rear-face side substrates a opening side of another side, and on [ at least three ] said 
1st virtual straight line, among said surface side substrate in the 1st penetration through hole by the 
side of the other side edge section of said table reverse side double-sided substrate, or a rear-face 
side substrate or a opening side of a substrate of another side Wiring connection is made with the 
body in Yamagata. inside of said surface side substrate or a rear-face side substrate - a substrate top 
of another side ~ the 2nd loop-like metal — a line - Furthermore, inside of the 1st penetration 
through hole formed on [ at least three ] said 1st virtual straight line, Said surface side substrate in 
the 2nd penetration through hole by the side of the other side edge section of said table reverse side 
double-sided substrate formed a opening side of a substrate of another side, and on [ at least three ] 
said 2nd virtual straight line among said surface side substrate in the 1st penetration through hole by 
the side of the other side edge section of said table reverse side double-sided substrate, or a rear-face 
side substrate or inside of a rear-face side substrate — a opening side of another side — inside of said 
surface side substrate or a rear-face side substrate - a substrate top of another side - the 3rd straight 
line-like metal - a line - by making wiring connection with the body On said 1st virtual straight line 
Connect to said surface side substrate and a rear-face substrate the 2nd penetration through hole 
formed in said at least three substrates on the 1st penetration through hole formed in said at least 
three substrates which can be set, and said 2nd virtual straight line in the shape of [ alternate ] a 
spiral, and a helical antenna object is formed. An antenna for mobile transmitters characterized by 
constituting. 

[Claim 3] said 1st loop-like metal — a line - the body and said 2nd loop-like metal -- a line — an 
antenna for mobile transmitters according to claim 2 characterized by arranging a ferrite object 
between substrates of another side among the body, a surface side substrate, and a rear-face side 
substrate. 

[Claim 4] An antenna for mobile transmitters according to claim 3 characterized by laying said 
ferrite object under the substrate of another side among a surface side substrate and a rear-face side 
substrate. 

[Claim 5] Inside of the 1st virtual straight line which drew in parallel mutually as an imaginary line 
on a front reverse side double-sided substrate, and the 2nd virtual straight line, While forming the 1st 
three or more penetration through holes in said substrate so that said table reverse side double-sided 
substrates may be penetrated on said 1st virtual straight line 2nd at least three penetration through 
holes are formed in said double-sided substrate so that it may face alternately [ said 1st penetration 
through hole ] on said 2nd virtual straight line and said table reverse side double-sided substrate may 
be penetrated. Inside of said 1st at least three penetration through holes, Among said surface side 
substrate in the 1st penetration through hole by the side of the 1 side edge section of said table 
reverse side double-sided substrate, or a rear-face side substrate, one opening side among said 
surface side substrate in the 2nd penetration through hole by the side of the 1 side edge section of 
said table reverse side double-sided substrate, or a rear-face side substrate one opening side Wiring 
connection is made with the body in Yamagata. inside of said surface side substrate or a rear-face 
side substrate ~ one substrate top ~ the 1st loop-like metal - a line — Furthermore To the 2nd 
penetration through hole by the side of the 1 side edge section of said table reverse side double-sided 
substrate Among said surface side substrate in the 1st penetration through hole located in a 
center-section side of said table reverse side double-sided substrate among at least three penetration 
through holes formed a opening side of another side, and on said 1st virtual straight line among said 
surface side substrate which can be set, or a rear-face side substrate, or a rear-face side substrate, a 
opening side of another side Wiring connection is made with the body in Yamagata. inside of said 
surface side substrate or a rear-face side substrate — a substrate top of another side - the 2nd 
loop-like metal - a line - Furthermore To a center-section side of said table reverse side 
double-sided substrate To the 1st [ said ] located penetration through hole Among said surface side 
substrate in the 2nd penetration through hole located in a center-section side of said table reverse 
side double-sided substrate among at least three penetration through holes formed one opening side 
and on said 2nd virtual straight line among said surface side substrate which can be set, or a 
rear-face side substrate, or a rear-face side substrate, one opening side Wiring connection is made 
with the body in Yamagata. inside of said surface side substrate or a rear-face side substrate - one 
substrate top - the 3rd loop-like metal - a line - Furthermore To a center-section side of said table 



reverse side double-sided substrate A surface side substrate in the 2nd [ said ] located penetration 
through hole Among penetration through holes formed among rear-face side substrates a opening 
side of another side, and on [ at least three ] said 1st virtual straight line, among said surface side 
substrate in the 1st penetration through hole by the side of the other side edge section of said table 
reverse side double-sided substrate, or a rear-face side substrate or a opening side of a substrate of 
another side Wiring connection is made with the body in Yamagata. inside of said surface side 
substrate or a rear-face side substrate — a substrate top of another side - the 4th loop-like metal - a 
line ~ Furthermore, inside of the 1st penetration through hole formed on [ at least three ] said 1st 
virtual straight line, Said surface side substrate in the 2nd penetration through hole by the side of the 
other side edge section of said table reverse side double-sided substrate formed a opening side of a 
substrate of another side, and on [ at least three ] said 2nd virtual straight line among said surface 
side substrate in the 1st penetration through hole by the side of the other side edge section of said 
table reverse side double-sided substrate, or a rear-face side substrate or inside of a rear-face side 
substrate - a opening side of another side - inside of said surface side substrate or a rear-face side 
substrate — a substrate top of another side — the 5th loop-like metal — a line — by making wiring 
connection with the body in Yamagata On said 1st virtual straight line Connect to said surface side 
substrate and a rear-face substrate the 2nd penetration through hole formed in said at least three 
substrates on the 1st penetration through hole formed in said at least three substrates which can be 
set, and said 2nd virtual straight line in the shape of [ alternate ] a spiral, and a helical antenna object 
is formed. An antenna for mobile transmitters characterized by constituting. 
[Claim 6] said 1st loop-like metal — a line, while arranging the 1st ferrite object between substrates 
of another side among the body, said 3rd loop-like metal-like object, a surface side substrate, and a 
rear-face side substrate said 2nd loop-like metal — a line ~ an antenna for mobile transmitters 
according to claim 5 characterized by arranging and constituting the 2nd ferrite object between one 
substrates among the body, said 4th loop-like metal-like object, a surface side substrate, and a 
rear-face side substrate. 

[Claim 7] An antenna for mobile transmitters according to claim 6 characterized by laying 
underground and constituting said 2nd ferrite object in one substrate among a surface side substrate 
and a rear-face side substrate while laying said 1st ferrite object under the substrate of another side 
among a surface side substrate and a rear-face side substrate. 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to antennas for mobile 
transmitters which used the electric wave of UHF (Ultra High Frequency) and a microwave band, 
such as a cellular phone and PHS. 
[0002] 

[Description of the Prior Art] As shown in drawing 13 , as for antennas for mobile transmitters, such 
as the conventional cellular phone, the helical antenna 1 around which the metal wire was coiled 
spirally is used. Compared with a straight line-like dipole antenna, the helical antenna 1 shown here 
is short, and can make a size small. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when using it for mobile transmitters, the 
device for holding an antenna is required for the conventional helical antenna 1, and it had become 
the hindrance of miniaturizations, such as a cellular phone. Moreover, a possibility that variation 
might arise was also in the antenna property. 

[0004] This invention was made in view of the point which the former requires, and proposes the 
antenna for mobile transmitters which can attain the simplification of an antenna maintenance device, 
and reduction of the variation in an antenna property. 
[0005] 

[Means for Solving the Problem] Inside of the 1st virtual straight line which this invention drew in 
parallel mutually as an imaginary line on a front reverse side double-sided substrate, and the 2nd 
virtual straight line, While forming the 1st three or more penetration through holes in a substrate so 
that front reverse side double-sided substrates may be penetrated on the 1st virtual straight line 2nd 
at least three penetration through holes are formed in a double-sided substrate so that it may face 



alternately [ the 1st penetration through hole ] on the 2nd virtual straight line and a front reverse side 
double-sided substrate may be penetrated. Inside of 1st at least three penetration through holes, 
Among a surface side substrate in the 1st penetration through hole by the side of the 1 side edge 
section of a front reverse side double-sided substrate, or a rear-face side substrate, one opening side 
among a surface side substrate in the 2nd penetration through hole by the side of the 1 side edge 
section of a front reverse side double-sided substrate, or a rear-face side substrate one opening side 
Wiring connection is made with the body, inside of a surface side substrate or a rear-face side 
substrate ~ one substrate top - the 1st straight line-like metal — a line -- Furthermore A surface side 
substrate in the 1st penetration through hole located in a center-section side of a table reverse side 
double-sided substrate among at least three penetration through holes formed a opening side of 
another side, and on the 1st virtual straight line among a surface side substrate in the 2nd penetration 
through hole by the side of the 1 side edge section of a front reverse side double-sided substrate, or a 
rear-face side substrate Wiring connection is made at the body, or inside of a rear-face side substrate 
— a opening side of another side - inside of a surface side substrate or a rear-face side substrate - a 
substrate top of another side — the 2nd straight line-like metal - a line - Furthermore To a 
center-section side of a front reverse side double-sided substrate A surface side substrate in the 1st 
located penetration through hole Among a surface side substrate in the 2nd penetration through hole 
located in a center-section side of a table reverse side double-sided substrate among at least three 
penetration through holes formed one opening side and on the 2nd virtual straight line among 
rear-face side substrates, or a rear-face side substrate, or one opening side Wiring connection is 
made at the body, inside of a surface side substrate or a rear-face side substrate - one substrate top - 
the 3rd straight line-like metal -- a line - Furthermore A surface side substrate [ in / among 
penetration through holes formed a opening side of another side, and on / at least three / the 1st 
virtual straight line among a surface side substrate in the 2nd penetration through hole located in a 
center-section side of a front reverse side double-sided substrate, or a rear-face side substrate / the 
1st penetration through hole by the side of the other side edge section of a table reverse side 
double-sided substrate ] Wiring connection is made at the body, or inside of a rear-face side 
substrate - a opening side of a substrate of another side ~ inside of a surface side substrate or a 
rear-face side substrate - a substrate top of another side - the 4th straight line-like metal — a line ~ 
Furthermore, inside of the 1st penetration through hole formed on [ at least three ] the 1st virtual 
straight line, A surface side substrate in the 2nd penetration through hole by the side of the other side 
edge section of a front reverse side double-sided substrate formed a opening side of a substrate of 
another side, and on [ at least three ] the 2nd virtual straight line among a surface side substrate in 
the 1st penetration through hole by the side of the other side edge section of a front reverse side 
double-sided substrate, or a rear-face side substrate or inside of a rear-face side substrate - a 
opening side of another side — inside of a surface side substrate or a rear-face side substrate — a 
substrate top of another side — the 5th straight line-like metal — a line — by making wiring 
connection on the body Connect to a surface side substrate and a rear-face substrate the 2nd 
penetration through hole formed in at least three substrates on the 1st penetration through hole 
formed in at least three substrates on the 1st virtual straight line, and the 2nd virtual straight line in 
the shape of [ alternate ] a spiral, and a helical antenna object is formed. It constitutes. 
[0006] According to this invention, a helical antenna can be formed on a printed circuit board for 
mobile transmitters, and a miniaturization can be attained. Moreover, a device in which it is special 
to a transmitter for antenna maintenance is also unnecessary. 

[0007] Moreover, inside of the 1st virtual straight line which drew in parallel mutually as an 
imaginary line on a front reverse side double-sided substrate, and the 2nd virtual straight line, While 
forming the 1st three or more penetration through holes in a substrate so that front reverse side 
double-sided substrates may be penetrated on the 1st virtual straight line 2nd at least three 
penetration through holes are formed in a double-sided substrate so that it may face alternately [ the 
1st penetration through hole ] on the 2nd virtual straight line and a front reverse side double-sided 
substrate may be penetrated. Inside of 1st at least three penetration through holes, Among a surface 
side substrate in the 1st penetration through hole by the side of the 1 side edge section of a front 
reverse side double-sided substrate, or a rear-face side substrate, one opening side among a surface 
side substrate in the 2nd penetration through hole by the side of the 1 side edge section of a front 
reverse side double-sided substrate, or a rear-face side substrate one opening side Wiring connection 



is made with the body, inside of a surface side substrate or a rear-face side substrate ~ one substrate 
top the 1st straight line-like metal — a line - Furthermore A surface side substrate in the 1st 
penetration through hole located in a center-section side of a table reverse side double-sided 
substrate among at least three penetration through holes formed a opening side of another side, and 
on the 1st virtual straight line among a surface side substrate in the 2nd penetration through hole by 
the side of the 1 side edge section of a front reverse side double-sided substrate, or a rear-face side 
substrate Wiring connection is made with the body in Yamagata. or inside of a rear-face side 
substrate — a opening side of another side — inside of a surface side substrate or a rear-face side 
substrate a substrate top of another side - the 1st loop-like metal - a line - Furthermore To a 
center-section side of a front reverse side double-sided substrate A surface side substrate in the 1st 
located penetration through hole Among a surface side substrate in the 2nd penetration through hole 
located in a center-section side of a table reverse side double-sided substrate among at least three 
penetration through holes formed one opening side and on the 2nd virtual straight line among 
rear-face side substrates, or a rear-face side substrate, or one opening side Wiring connection is 
made with the body, inside of a surface side substrate or a rear-face side substrate — one substrate 
top — the 2nd straight line-like metal — a line ~ Furthermore A surface side substrate [ in / among 
penetration through holes formed a opening side of another side, and on / at least three / the 1st 
virtual straight line among a surface side substrate in the 2nd penetration through hole located in a 
center-section side of a front reverse side double-sided substrate, or a rear-face side substrate / the 
1st penetration through hole by the side of the other side edge section of a table reverse side 
double-sided substrate ] Wiring connection is made with the body in Yamagata. or inside of a 
rear-face side substrate — a opening side of a substrate of another side ~ inside of a surface side 
substrate or a rear-face side substrate — a substrate top of another side — the 2nd loop-like metal -- a 
line ~ Furthermore, inside of the 1st penetration through hole formed on [ at least three ] the 1st 
virtual straight line, A surface side substrate in the 2nd penetration through hole by the side of the 
other side edge section of a front reverse side double-sided substrate formed a opening side of a 
substrate of another side, and on [ at least three ] the 2nd virtual straight line among a surface side 
substrate in the 1st penetration through hole by the side of the other side edge section of a front 
reverse side double-sided substrate, or a rear-face side substrate or inside of a rear-face side substrate 
— a opening side of another side — inside of a surface side substrate or a rear-face side substrate — a 
substrate top of another side — the 3rd straight line-like metal - a line — by making wiring 
connection with the body Connect to a surface side substrate and a rear-face substrate the 2nd 
penetration through hole formed in at least three substrates on the 1st penetration through hole 
formed in at least three substrates on the 1st virtual straight line, and the 2nd virtual straight line in 
the shape of [ alternate ] a spiral, and a helical antenna object is formed. It constitutes. 
[0008] According to this invention, the shape of a spiral can carry out helical antenna formation on a 
printed circuit board for mobile transmitters, and a miniaturization of equipment can be attained. 
[0009] this invention — the 1st loop-like metal - a line - the body and tie 2nd loop-like metal - a 
line - a ferrite object is arranged between substrates of another side among the body, a surface side 
substrate, and a rear-face side substrate. 

[0010] According to this invention, since a ferrite object was arranged in a helical antenna, the ferrite 
effect can attain the further miniaturization of a helical antenna. 

[0011] This invention lays a ferrite object under the substrate of another side among a surface side 
substrate and a rear-face side substrate. 

[0012] By such configuration, since a ferrite object was laid underground in a substrate, while being 
able to attain a miniaturization of a helical antenna according to the ferrite effect, a deployment of a 
substrate space can be attained. 

[0013] Inside of the 1st virtual straight line which this invention drew in parallel mutually as an 
imaginary line on a front reverse side double-sided substrate, and the 2nd virtual straight line, While 
forming the 1st three or more penetration through holes in a substrate so that front reverse side 
double-sided substrates may be penetrated on the 1st virtual straight line 2nd at least three 
penetration through holes are formed in a double-sided substrate so that it may face alternately [ the 
1st penetration through hole ] on the 2nd virtual straight line and a front reverse side double-sided 
substrate may be penetrated. Inside of 1st at least three penetration through holes, Among a surface 
side substrate in the 1st penetration through hole by the side of the 1 side edge section of a front 



reverse side double-sided substrate, or a rear-face side substrate, one opening side among a surface 
side substrate in the 2nd penetration through hole by the side of the 1 side edge section of a front 
reverse side double-sided substrate, or a rear-face side substrate one opening side Wiring connection 
is made with the body in Yamagata. inside of a surface side substrate or a rear-face side substrate — 
one substrate top - the 1st loop-like metal - a line - Furthermore A surface side substrate in the 1st 
penetration through hole located in a center-section side of a table reverse side double-sided 
substrate among at least three penetration through holes formed a opening side of another side, and 
on the 1st virtual straight line among a surface side substrate in the 2nd penetration through hole by 
the side of the 1 side edge section of a front reverse side double-sided substrate, or a rear-face side 
substrate Wiring connection is made with the body in Yamagata. or inside of a rear-face side 
substrate — a opening side of another side ~ inside of a surface side substrate or a rear-face side 
substrate - a substrate top of another side - the 2nd loop-like metal - a line — Furthermore To a 
center-section side of a front reverse side double-sided substrate A surface side substrate in the 1st 
located penetration through hole Among a surface side substrate in the 2nd penetration through hole 
located in a center-section side of a table reverse side double-sided substrate among at least three 
penetration through holes formed one opening side and on the 2nd virtual straight line among 
rear-face side substrates, or a rear-face side substrate, or one opening side Wiring connection is 
made with the body in Yamagata. inside of a surface side substrate or a rear-face side substrate — 
one substrate top ~ the 3rd loop-like metal - a line - Furthermore A surface side substrate [ in / 
among penetration through holes formed a opening side of another side, and on / at least three / the 
1st virtual straight line among a surface side substrate in the 2nd penetration through hole located in 
a center-section side of a front reverse side double-sided substrate, or a rear-face side substrate / the 
1st penetration through hole by the side of the other side edge section of a table reverse side 
double-sided substrate ] Wiring connection is made with the body in Yamagata. or inside of a 
rear-face side substrate — a opening side of a substrate of another side — inside of a surface side 
substrate or a rear-face side substrate - a substrate top of another side - the 4th loop-like metal - a 
line — Furthermore, inside of the 1st penetration through hole formed on [ at least three ] the 1st 
virtual straight line, A surface side substrate in the 2nd penetration through hole by the side of the 
other side edge section of a front reverse side double-sided substrate formed a opening side of a 
substrate of another side, and on [ at least three ] the 2nd virtual straight line among a surface side 
substrate in the 1st penetration through hole by the side of the other side edge section of a front 
reverse side double-sided substrate, or a rear-face side substrate or inside of a rear-face side substrate 
— a opening side of another side — inside of a surface side substrate or a rear-face side substrate — a 
substrate top of another side - the 5th loop-like metal - a line - by making wiring connection with 
the body in Yamagata Connect to a surface side substrate and a rear-face substrate the 2nd 
penetration through hole formed in at least three substrates on the 1st penetration through hole 
formed in at least three substrates on the 1st virtual straight line, and the 2nd virtual straight line in 
the shape of [ alternate ] a spiral, and a helical antenna object is formed. It constitutes. 
[0014] such a configuration — each through hole - a loop-like metal — a line — helical antenna **** 
with [ since wiring connection was made with the body in Yamagata ] the shape of a smooth screw 
type — things are made. 

[0015] this invention — the 1st loop-like metal ~ a line, while arranging the 1st ferrite object 
between substrates of another side amting the body, the 3rd loop-like metal-like object, a surface 
side substrate, and a rear-face side substrate the 2nd loop-like metal — a line — the 2nd ferrite object 
is arranged and constituted between one substrates among the body, the 4th loop-like metal-like 
object, a surface side substrate, and a rear-face side substrate. 

[0016] By such configuration, since a ferrite object was arranged in a surface [ of a substrate ], and 
rear-face side, a small helical antenna which reinforced the ferrite effect further can be obtained. 
[0017] While laying the 1st ferrite object of this invention under the substrate of another side among 
a surface side substrate and a rear-face side substrate, the 2nd ferrite object is laid underground and 
constituted in one substrate among a surface side substrate and a rear-face side substrate. 
[0018] By such configuration, since a ferrite object was laid under the surface [ of a substrate ], and 
rear-face side, a helical antenna which used the ferrite effect on a printed circuit board for mobile 
transmitters and which was miniaturized further can be obtained. 
[0019] 



[Embodiment of the Invention] Next, the gestalt of the operation in this invention is explained using 
a drawing. 

[0020] Drawing 1 is the perspective diagram showing the antenna for mobile transmitters in the 1st 
example of this invention. Here, the penetration through holes 11, 12, 13, 14, 15, and 16 through 
which it pierced from surface 10a to rear-face 10b are formed in the printed circuit board 10. 
Moreover, the 1st parallel imaginary line L and the 2nd imaginary line M are mutually drawn by 
surface 10a of a substrate, and rear-face 10b. The penetration through holes 11, 13, and 15 are 
located on the 1st imaginary line L, and the penetration through holes 12, 14, and 16 are located on 
the 2nd imaginary line M. 

[0021] Moreover, the penetration through holes 11, 13, and 15 and the penetration through holes 12, 
14, and 16 are arranged so that it may face alternately, and the rear-face side of the penetration 
through holes 11 and 12 ~ a substrate top - the 1st straight line-like metal - a line - the body 17 
connects. 

[0022] moreover, the surface side of the penetration through holes 12 and 13 - a substrate top - the 
2nd straight line-like metal - a line — the body 18 connects, furthermore, the rear-face side of the 
penetration through holes 13 and 14 ~ a substrate top - the 3rd straight line-like metal - a line ~ the 
body 19 connects, moreover, the surface side of the penetration through holes 14 and 15 - a 
substrate top - the 4th straight line-like metal - a line — the body 20 connects, moreover, the 
rear-face side of the penetration through holes 15 and 16 - a substrate top - the 5th straight line-like 
metal - a line - the body 21 connects. 

[0023] thus, each penetration through holes 11-16 - the 1- the 5th straight line-like metal - a line - 
the bodies 17-21 connect so that a spiral may be drawn, and a helical antenna object is formed with 
them. Moreover, one edge of a helical antenna object is connected to the wireless section connection 
22. 

[0024] By the above configurations, a spiral helical antenna can be manufactured on the printed 
circuit board for mobile transmitters. In addition, although the above example explained the example 
which the number of penetration through holes arranged at a time on [ three ] 3 on the 1st imaginary 
line L, and the 2nd imaginary line M, the same effect is acquired even if it is more than it. 
[0025] Drawing 2 is the perspective diagram showing the antenna for mobile transmitters in the 2nd 
example of this invention. The inside of the 1st virtual straight line L which drew in parallel 
mutually as an imaginary line in this example on the front reverse side double-sided substrate of a 
printed circuit board 10, and the 2nd virtual straight line M, While forming the 1st three or more 
penetration through holes 11, 13, and 15 in a substrate 10 so that front reverse side double-sided 
substrates may be penetrated on the 1st virtual straight line L 2nd at least three penetration through 
holes 12, 14, and 16 are formed in a double-sided substrate so that it may face alternately [ the 1st 
penetration through hole 11, 13 and 15 ] on the 2nd virtual straight line M and a front reverse side 
double-sided substrate may be penetrated. The inside of 1st at least three penetration through holes 
11, 13, and 15, Among the surface side substrate in the 1st penetration through hole by the side of 
the 1 side edge section of a front reverse side double-sided substrate, or a rear-face side substrate, 
one opening side among the surface side substrate in the 2nd penetration through hole 12, 14, and 16 
by the side of the 1 side edge section of a front reverse side double-sided substrate, or a rear-face 
side substrate one opening side Wiring connection is made with the body 23. the inside of a surface 
side substrate or a rear-face side substrate - one substrate top - the 1st straight line-like metal - a 
line - Furthermore The 2nd penetration through hole 12 and 14 by the side of the 1 side edge section 
of a front reverse side double-sided substrate, The surface side substrate in 16 Among the surface 
side substrate in the 1st penetration through hole located in the center-section side of a table reverse 
side double-sided substrate among at least three penetration through holes 11, 13, and 15 formed 1st 
on [ L ] the virtual straight line the opening side of another side among rear-face side substrates, or a 
rear-face side substrate, or the opening side of another side Wiring connection is made with the body 
24 in Yamagata. the inside of a surface side substrate or a rear-face side substrate - the substrate top 
of another side - the 1st loop-like metal - a line — Furthermore At least three penetration through 
holes 12 formed 2nd on [ M ] the virtual straight line one opening side among the surface side 
substrate in the 1st penetration through hole 13 located in the center-section side of a front reverse 
side double-sided substrate, or the rear-face side substrate, Wiring connection is made with the body 
25. the inside of the surface side substrate in the 14 and 2nd penetration through hole 14 which are 



located in the center-section side of a table reverse side double-sided substrate among 16, or a 
rear-face side substrate — one opening side - the inside of a surface side substrate or a rear-face side 
substrate - one substrate top — the 2nd straight line-like metal — a line — further To the 
center-section side of a front reverse side double-sided substrate The surface side substrate in the 
2nd located penetration through hole 14 Among the penetration through holes formed among 
rear-face side substrates the opening side of another side, and on [ at least three ] the 1st virtual 
straight line, among the surface side substrate in the 1st penetration through hole 15 by the side of 
the other side edge section of a table reverse side double-sided substrate, or a rear-face side substrate 
or the opening side of the substrate of another side Wiring connection is made with the body 26 in 
Yamagata. the inside of a surface side substrate or a rear-face side substrate - the substrate top of 
another side - the 2nd loop-like metal — a line - Furthermore, the inside of the 1st penetration 
through hole formed on [ at least three ] the 1st virtual straight line, The surface side substrate in the 
2nd penetration through hole 16 by the side of the other side edge section of the front reverse side 
double-sided substrate formed the opening side of the substrate of another side, and on [ at least 
three ] the 2nd virtual straight line among the surface side substrate in the 1st penetration through 
hole 15 by the side of the other side edge section of a front reverse side double-sided substrate, or the 
rear-face side substrate or the inside of a rear-face side substrate - the opening side of another side - 
the inside of a surface side substrate or a rear-face side substrate — the substrate top of another side 
- the 3rd straight line-like metal - a line - by making wiring connection with the body 27 The 2nd 
penetration through hole 12, 14, and 16 formed in at least three substrates on the 1st penetration 
through hole 11, 13, and 15 formed in at least three substrates on the 1st virtual straight line, and the 
2nd virtual straight line Said surface side substrate And it connects with a rear-face substrate in the 
shape of [ alternate ] a spiral, and a helical antenna object is formed and constituted. 
[0026] By the above configurations, the helical antenna formed on the printed circuit board for 
mobile transmitters can be close brought in the shape of [ smooth ] a screw type. 
[0027] Drawing 3 is the perspective diagram showing the antenna for mobile transmitters in the 3rd 
example of this invention, here ~ the penetration through hole [ on a printed circuit board 10 ] 11-16, 
1st, 2nd, and 3rd straight line-like metal - a line - the body 23, 25, and 27 and 1st, and 2nd 
loop-like metal — a line — since the configuration of the bodies 24 and 26 is the same as that of the 
2nd example, explanation is omitted, this example - the 1st loop-like metal - a line - the body 24 
and the 2nd loop-like metal - a line - the ferrite object 28 is arranged between the body 26 and a 
printed circuit board 10. 

[0028] this example constituted as mentioned above — the ferrite object 28 — a loop-like metal — a 
line ~ since it arranged between the body and a printed circuit board, the further miniaturization of a 
helical antenna can be attained according to the ferrite effect. 

[0029] Drawing 4 is the perspective diagram showing the antenna for mobile transmitters in the 4th 
example of this invention, this example — setting — the surface side of a printed circuit board 10 — 
the 1st and 2nd loop-like metal ~ a line — the concave 29 for laying the ferrite object 28 under the 
bottom of the bodies 24 and 26 is formed, and a ferrite object is laid underground in this concave 29. 
[0030] Since the ferrite object was laid underground in the printed circuit board when constituted as 
mentioned above, the further miniaturization of a helical antenna can be attained. 
[0031] Drawing 5 is the perspective diagram showing the antenna for mobile transmitters in the 5th 
example of this invention. The inside 6f the 1st virtual straight line L which drew in parallel 
mutually as an imaginary line on the front reverse side double-sided substrate in this example, and 
the 2nd virtual straight line M, While forming the 1st three or more penetration through holes 11, 13, 
and 15 in a substrate so that front reverse side double-sided substrates may be penetrated on the 1st 
virtual straight line L 2nd at least three penetration through holes 12, 14, and 16 are formed in a 
double-sided substrate so that it may face alternately [ the 1st penetration through hole 11, 13 and 
15 ] 2nd on [ M ] a virtual straight line and a front reverse side double-sided substrate may be 
penetrated. The inside of 1st at least three penetration through holes 11, 13, and 15, Among the 
surface side substrate in the 1st penetration through hole by the side of the 1 side edge section of a 
front reverse side double-sided substrate, or a rear-face side substrate, one opening side among the 
surface side substrate in the 2nd penetration through hole by the side of the 1 side edge section of a 
front reverse side double-sided substrate, or a rear-face side substrate one opening side Wiring 
connection is made with the body 30 in Yamagata. the inside of a surface side substrate or a 



rear-face side substrate — one substrate top — the 1st loop-like metal — a line — Furthermore To the 
2nd penetration through hole by the side of the 1 side edge section of a front reverse side 
double-sided substrate Among the surface side substrate in the 1st penetration through hole 13 
located in the center-section side of a table reverse side double-sided substrate among at least three 
penetration through holes formed the opening side of another side, and on the 1st virtual straight line 
among the surface side substrate which can be set, or the rear-face side substrate, or a rear-face side 
substrate, the opening side of another side Wiring connection is made with the body 31 in Yamagata. 
the inside of a surface side substrate or a rear-face side substrate — the substrate top of another side 
- the 2nd loop-like metal — a line - Furthermore To the center-section side of a front reverse side 
double-sided substrate The surface side substrate in the 1st located penetration through hole 13 
Among the surface side substrate in the 2nd penetration through hole 14 located in the center-section 
side of a table reverse side double-sided substrate among at least three penetration through holes 
formed one opening side and on the 2nd virtual straight line among rear-face side substrates, or a 
rear-face side substrate, or one opening side Wiring connection is made with the body 32 in 
Yamagata. the inside of a surface side substrate or a rear-face side substrate - one substrate top - 
the 3rd loop-like metal - a line — Furthermore To the center-section side of a front reverse side 
double-sided substrate The surface side substrate in the 2nd located penetration through hole Among 
the penetration through holes formed among rear-face side substrates the opening side of another 
side, and on [ at least three ] the 1st virtual straight line, among the surface side substrate in the 1st 
penetration through hole 15 by the side of the other side edge section of a table reverse side 
double-sided substrate, or a rear-face side substrate or the opening side of the substrate of another 
side Wiring connection is made with the body 33 in Yamagata. the inside of a surface side substrate 
or a rear-face side substrate ~ the substrate top of another side - the 4th loop-like metal - a line - 
Furthermore, the inside of the 1st penetration through hole formed on [ at least three ] the 1st virtual 
straight line, The surface side substrate in the 2nd penetration through hole 16 by the side of the 
other side edge section of the front reverse side double-sided substrate formed the opening side of 
the substrate of another side, and on [ at least three ] the 2nd virtual straight line among the surface 
side substrate in the 1st penetration through hole 15 by the side of the other side edge section of a 
front reverse side double-sided substrate, or the rear-face side substrate or the inside of a rear-face 
side substrate - the opening side of another side - the inside of a surface side substrate or a 
rear-face side substrate - the substrate top of another side - the 5th loop-like metal - a line - by 
making wiring connection with the body 34 in Yamagata The 2nd penetration through hole 12, 14, 
and 16 formed in at least three substrates on the 1st penetration through hole 11, 13, and 15 formed 
in at least three substrates on the 1st virtual straight line L, and the 2nd virtual straight line A surface 
side substrate And it connects with a rear-face substrate in the shape of [ alternate ] a spiral, and a 
helical antenna object is formed. 

[0032] the case where it constitutes as mentioned above - each penetration through holes 11-16 — 
each loop-like metal - a line ~ since it connected with the bodies 30-34, the helical antenna of the 
shape of a smooth screw type can be manufactured on a printed circuit board. 
[0033] Drawing 6 is the perspective diagram showing the antenna for mobile transmitters in the 6th 
example of this invention, this example - setting - the 1st loop-like metal ~ a line - while 
arranging the 1st ferrite object 35 between the body 30, the 3rd loop-like metal-like object 32, and 
substrate surface 10a - the 2nd loop-like metal - a line - the 2nd ferrite object 36 is arranged and 
constituted between the body 31, and the 4th loop-like metal-like **** 33 ** and substrate rear-face 
10b. 

[0034] the case where it constitutes as mentioned above - each penetration through holes 11-16 — 
each loop-like metal — a line — since it connected with the bodies 30-34, while being able to do with 
the shape of a smooth screw type, the miniaturization of a helical antenna can be attained according 
to the ferrite effect. 

[0035] Drawing 7 is the perspective diagram showing the antenna for mobile transmitters in the 7th 
example of this invention. In this example, while forming a concave 37 in surface 10a of a substrate 
and laying the 1st ferrite object 35 under it, a concave 38 is formed, and the 2nd ferrite object 36 is 
laid under the rear-face 10b of a substrate, and is constituted in it. 

[0036] When constituted as mentioned above, while arranging a ferrite object in the surface and the 
rear face of a printed circuit board, since it laid under the substrate, the ferrite effect can attain the 



further miniaturization of a helical antenna. 

[0037] Drawing 8 is the block diagram showing the diversity antenna for mobile transmitters in the 
8th example of this invention. Here, the 1st helical antenna 39 and 2nd helical antenna 40 have been 
arranged so that it may intersect perpendicularly mutually, and this two helical antenna is connected 
with the wireless section connection 42 possible [ a change ] by the RF circuit changing switch 41. 
[0038] Even when are constituted as mentioned above and the electric wave which a mobile 
transmitter reaches carries out polarization, the diversity antenna for mobile transmitters receivable 
to fitness can be offered by switching the RF circuit changing switch 41. 

[0039] Drawing 9 is the block diagram showing the diversity antenna for mobile transmitters in the 
9th example of this invention. In this example, the 1st helical antenna 43 and 2nd helical antenna 44 
are connected to the wireless section connection 47 through the transmission lines 45 and 46 of 
quarter-wave length (lambda), respectively while they are arranged so that it may intersect 
perpendicularly mutually. Moreover, the RF ON/OFF switches 48 and 49 are connected between the 
1st and 2nd helical antenna and the transmission lines 45 and 46 of quarter-wave length. These RF 
ON/OFF switches 48 and 49 have composition which interlocks so that another side may serve as 
OFF, when either is turned ON. 

[0040] Reception good [ without receiving effect in the polarization of a mobile transmitter ] is 
possible, without using a RF circuit changing switch like the 8th example in the case of the diversity 
antenna for mobile transmitters constituted as mentioned above. 

[0041] Drawing 10 is the block diagram showing the diversity antenna for mobile transmitters in the 
10th example of this invention. In this example, the nondirectional antenna 50 and the directional 
antenna 51 are connected to the wireless section connection 53 possible [ a change ] by the RF 
circuit changing switch 52. 

[0042] When are constituted as mentioned above and a mobile transmitter is in the weak location of 
a received electric wave, gain can be raised using a directional antenna 51. Moreover, it can be used 
in the good location of an electric wave condition, being able to switch to a nondirectional antenna 
50. 

[0043] Drawing 1 1 is the perspective diagram showing the diversity antenna for mobile transmitters 
in the 11th example of this invention. In this example, the directional antenna 55 is formed on the 
printed circuit board 54, and the directional antenna 55 and nondirectional antenna 50 on a substrate 
are connected to the wireless section connection 53 possible [ a change ] by the RF circuit changing 
switch 52. 

[0044] When are constituted as mentioned above and a mobile transmitter is in the weak location of 
a received electric wave, gain can be raised using a directional antenna 55. Moreover, since the 
directional antenna was formed on the printed circuit board, the miniaturization of equipment can be 
attained. 

[0045] Drawing 12 is the perspective diagram showing the diversity antenna for mobile transmitters 
in the 12th example of this invention. In this example, the 1st and 2nd directional antenna 56 and 57 
which differed in the directive direction mutually was formed on the printed circuit board, and the 
directional-antenna group 59 and nondirectional antenna 50 which were connected possible [ a 
change ] by the RF circuit changing switch 58 are connected to the wireless section connection 53 
possible [ a change ] by the RF circuit changing switch 52. 

[0046] When are constituted as mentioned above, and the received electric wave of a mobile 
transmitter is weak, while being able to use it, being able to switch to the directional-antenna group 
59, orientation can be chosen from two or more directional antennas, and the antenna of high gain 
can be used. Therefore, gain can be raised also in the weak location of an electric wave. 
[0047] 

[Effect of the Invention] Since according to this invention the penetration through hole was 
alternately formed in parallel on the printed circuit board, the edge of these penetration through holes 
was connected so that the whole might draw a spiral, and the helical antenna was constituted, the 
small antenna for mobile transmitters can be obtained. 

[Brief Description of the Drawings] 

[Drawing 1] The perspective diagram showing the antenna for mobile transmitters in the 1st example 
of this invention 



[Drawing 2] The perspective diagram showing the antenna for mobile transmitters in the 2nd 
example of this invention 

[Drawing 3] The perspective diagram showing the antenna for mobile transmitters in the 3rd 
example of this invention 

[Drawing 4] The perspective diagram showing the antenna for mobile transmitters in the 4th 
example of this invention 

[Drawing 5] The perspective diagram showing the antenna for mobile transmitters in the 5th 
example of this invention 

[Drawing 6] The perspective diagram showing the antenna for mobile transmitters in the 6th 
example of this invention 

[Drawing 7] The perspective diagram showing the antenna for mobile transmitters in the 7th 
example of this invention 

[Drawing 8] The block diagram showing the diversity antenna for mobile transmitters in the 8th 
example of this invention 

[Drawing 9] The block diagram showing the diversity antenna for mobile transmitters in the 9th 
example of this invention 

[Drawing 10] The block diagram showing the diversity antenna for mobile transmitters in the 10th 
example of this invention 

[Drawing 11] The perspective diagram showing the diversity antenna for mobile transmitters in the 
11th example of this invention 

[Drawing 12] The perspective diagram showing the diversity antenna for mobile transmitters in the 
12th example of this invention 

[Drawing 13] The block diagram showing the conventional helical antenna for mobile transmitters 

[Description of Notations] 

L The 1st imaginary line 

M The 2nd imaginary line 

10 Printed Circuit Board 

10a Surface 

10b Rear face 

11-16 Penetration through hole 

17 Straight Line-like Metal Wire-like Object Which is the 1st 

18 Straight Line-like Metal Wire-like Object Which is the 2nd 

19 Straight Line-like Metal Wire-like Object Which is the 3rd 

20 Straight Line-like Metal Wire-like Object Which is the 4th 

21 Straight Line-like Metal Wire-like Object Which is the 5th 

22 Wireless Section Connection 

23 Straight Line-like Metal Wire-like Object Which is the 1st 

24 1st Loop-like Metal - Line — Body 

25 Straight Line-like Metal Wire-like Object Which is the 2nd 

26 2nd Loop-like Metal -- Line — Body 

27 Straight Line-like Metal Wire-like Object Which is the 3rd 

28 Ferrite Object 

29 Concave 

30 1st Loop-like Metal - Line - Body 

31 2nd Loop-like Metal - Line — Body 

32 3rd Loop-like Metal - Line - Body 

33 4th Loop-like Metal — Line — Body 

34 5th Loop-like Metal ~ Line — Body 

35 1st Ferrite Object 

36 2nd Ferrite Object 

37 38 Concave 

39 1st Helical Antenna 

40 2nd Helical Antenna 

41 RF Circuit Changing Switch 

42 Wireless Section Connection 



43 1st Helical Antenna 

44 2nd Helical Antenna 

45 46 Transmission line 

47 Wireless Section Connection 

48 49 RF ON/OFF switch 

50 Nondirectional Antenna 

51 Directional Antenna 

52 RF Circuit Changing Switch 

53 Wireless Section Connection 

54 Printed Circuit Board 

55 Directional Antenna 

56 1st Directional Antenna 

57 2nd Directional Antenna 

58 RF Circuit Changing Switch 

59 Directional-Antenna Group 
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8}IBSJ>ft< £«>3<I©iill ©gax*-*-;!'©^, 

B5ia^gMffiSffi©-iiffigi!i9J©^ 1 ©jtax*-*- 

;MC te •£ fflTIB$EflJ££X»£Ef)N£«© si-n® 

Nim*tmmmmmmo-Bm%>M<Dm20mz 

;u- *- WtfcttSMBaE§Jg®X«g®§JS*&© 5 
*>-#©B§P§J£ *B9IB«EffliJS«X«a®iiat© 9 
*>-#©g«jb-C?£ 1 ©ifii|gll*£H*f ttttfc J: «5 IBS!® 
^L,Htc>iiiBaSMfflS^©-MS3a5ffliJ©S2©«a 

ft < £ 3 ffl©Sax;U- *- *o 5 ^HiJiB«SM®« 

«©**euiWK:fl«-r i>m 1 ©jta^^-*-^K*$w 

SH5ie^M(»IS«XW»@ffliJS«©^ %fi6*©SP§J<b 

m 1 ©^- yttamitttfttc £ 0 oi^tcemam 

K:,friBagilffiSS©**SI5fflJK:fig-r«.SifK» 1 © 
Jtax^-*-^{cteW5«ffi«fflliU6fiX«»Hfl!l« 
ffi© e> % -*©53PIIiJ i mffim 2 (DW&MMIKB®. l> 
tc'ptj:< t *>3ffl©Ra^^-*-^©^%ifia^SM 

ffi£«©#*aBffljfcffi@-rsm2©sax^-#-;uec 
*jw&BinaafflffliJK«XttSfflffl!j«ffi©^ ^-^©mp 

fflji &BiriB*®ilSffiXttaiiffiiI*ffi©5 %-HoW6L 
±T»2 ©il^l^lSie^tcJ: 0 E«nSKL.K(c,M 
iBSgpSfflgffi©**g«C{4E-f S ffiB^ 2 ©»ax 
;V-*-;WtteWSftffiBJ»£XttgffiflJ®ffi© ^ ^fi 
*©P8PMtfiifgB® 1 ©(K.«itSlBc<J>&< ifc 3« 

fijb/c»ax;u-!t:-;i/© ^ ^sria^awffiSffi©MJ 
«amw©» i ©aa^-'i'-^-^ictew.siriBgffliiis 
«xi*aMiJSffi© 5 ^ftu^©ss©ggp§Ji%8!iia^ 

EIWSffiX«KffillB»fi© 5 %ffe*©»S±-CS 2 ©* 

s i <D&aam±x.2>n < t 3 waai, fc» 1 ©sa 
x ;u - * - ju© ^ % , mfgeasp®sffi©fafMjssiiii© 
m 1 ©sax ji/ -* - ;ucfctf 4 iriBaffiisJSffix«a 
EMSfi© -5 ^flfe^©s«©Bap§) <t Biria^ 2 <d«bk 



3 

«a«!J©»2©Mx;U-*-il/(c*5W4ffiriBaffiffJS 

i^ttftcc j: ss&tt-r * c 4 cc j: o r > mum i © 

£ < 4 1 3 0 fcfll 2 ©Mil* Jl/ 

o*> m-jjomtton^y * * -f h**EKufcc 4 

fMSSt© 5 %«*©«B«caBR Ufec 4 £&Si4 

[lS#s?5 ] aSMffiia^fc{RBfa4 urai»cc* 
tTCc&iSLfcifl l©M^it^fcJ:c> , m2(0^aifa(D ; 5 

±*»ar & <£ ^ccfrgaswc 3 HfctJt©* i ©ma* 

* - ;u £ffMf * 4 4 & Cc , BtjIBm 2 ©<g»itiB± 
cc M >r fflB^ l OMM * )i - * - 4 C*£ c >ii c> cc [fij 

^i: ^CCBJfBfSSl^ESS^rSii^^ J: ^CCgyiBM 
flS*fi«cdJ>ft< 4fe3«D*2©*axJ/-*-**» 

lwfB4>fr< 46 3<I©lfn©max;l'~*-;WD5*>> 

iiiBa«wffls^-«»j©m i ©*a^iu-*- 
mnmtmmmmmmfoo-Hftmmiom 2 ©sa* 
%-#©wow t *mtmmmm&wmmmm> *> 

2©»a^iU-*-;u«:*jW-S«fl2SffiflJ««XttSffl 

§js&© 9 %«*©bip«i4»e» 1 <oimmm±m 

ffiDHSfi© 9 ^-£©^P§J4i|ljtBJfl 2 (DfifflaJB±K 

Mim< 4fe3fl»D»a^^-^-^©^%wna 
mmrnmm^midcmt zmz ©sax *>- * 



(3) W82 00 2- 1 1 84 1 1 

4 

IBS 2 ©Bil* JUCtott £^ffiflJg«*Xttgffi 

fflgflx© 0 5ffi#©WPII!J48WBfll l ©fc«iB»±ccsJ> 
3Cc < i*>3fl»J3ELfcKa^-*-JKZ)^%B9ia«S 
^ES$©{M$S»J©!& l <0fi:ax;i/-^-;l/CcA5W 
SB>lBaffilB«tEX«llffi«J»«©9 *>ffcfr©Sffi©S8 
□IHitUiBaffliSJSfiXttSfflfflJStE©^ 

L > gee , BtFiam l ©(B»BRJbK:£J>& < 4 & 3 ffl^E 
10 L/^c0 1 Q>%m*to-#-M> 5 ^>ByfB^aMMSffi 
CDffeiJMIIJom 1 ©»ax^-*-;l/Ccfcfrt^|iHB« 
ffifflSfiX»SBfl!lSfiO 5 ^ffe^cDg^(DP§PIIiJ<fc « 
IB^ 2 <0(SflBi«JbK:^<C < t & 3 0 /ciulBflM 
^HSfi(D(6fflSSM<0» 2 <D«a^ ;u - * ->Wc4j W 
^miiB^MiJS^XCigEiJS^©^ ^flk^rcD^Piii 

« 5 ^R«MIKf*(c <t 0 Oi^cciBJSg^ ^> c 
<bcc ,®ria^ 1 o{R«iffiB±K:fe^s«lia*ls«: 

20 §B» 2 ©K«lil«LhK:*JCt zmzmmc&tj: < t 3 ffl 
MU/ci 2 ©Rax;u- si?- ;i/*iriB»ffll!B»fi*J J: 

<d 5 ©race® 1 * -7 a h fattm? 

Z>t£i> it, mm 2 ©;!/- ^tt*IB«tt* i»ffi» 4 
©^-ytt^^<*R^\^W«^^®§J^© 
30 ^^-7?©SSi©racc®2©7x^-r h{*^ifi^ur 
®$ u /c c 4 *Jt$a i r s 5 iBiK©#iif*am^ 

[ m>m 1 ) iiuiBSS 1 ©7 * v AY &*&WMWBUk 
CfHIIfi® 5 ^^^©SKCCS^T -6 4 4 fccc.BJ 
IB® 2 ©^ x 7 >r b ^^^MfliJ^ffiSO^MiJS^© 9 

^ -^©sfficc as u r mt& 0 ft c 4 zmm ttzm* 

m 6 iBtt©9tt#afa ttffl T > f* 
[^©f¥«^] 
[0 0 0 1 ] 

40 [*!8©K-r&tt«»»] *»Htt. UHF (Ultra Hi 
qh Frequency) RCXv^ Ojft«©flitt«:ttfflU/c8l» 
SR. PHS^©^K)(*afi«ffi7>ftCC^-r^*>© 

[0 00 2] 

[fi£*oa«] ^©«««K9^«»a««fflr> 

f-^tt, Mittfiai 3Cc^T<t9Cc, ^JRSI^KStttt: 

«t^y*ji/T>^i*HlOTsn-ctr»&. cccctS 

50 [0 00 3] 



m^©'J^©Wtf4ttoTi>/c 0 *fc* 7>r;M$ 

[0004] 

tyirr* &©?*>*. 

[0 005] 

[»ltelWfc**fc«>©#a] *»98«. &nBiB3& 
±(ciS2BWi LTfiliecsMftcfSHIOfcW 1 ©IRfilittR 

feet oib 2 (omBmmv *> *> .m 1 om&WLt^c^ 

««C4>&< 4&3l©!fl2©Sax^~*~^£^l, 
TfcD> 4>fr< 4t>3ffl©Sl ©Sax^-*-^©^ 

MCW *«mWSfiXtt»ffiffJ3i«o 0 i3-#©PUP 
fflJi^SMESffi(D-||J88WfflJ<DS2 ©Jtt**-*- - 

ffi2Sfi©-|MM»lfll©S 2 CDffiil X - * - JWC* » « 

«BBHUi«c»J«bft:d>«c< 4fc3fl©Ma*d'-*- 
^© 5 fe^HB^©*3fcBWIPJK:ttiBr *» 1 ©Sa 

©sell? m 2 (Da^^#p*i«*ccis^sM l * mcc % 

ag«Sffi©**MJteftl!T 1 ©sax;u-* 
-;Ufctett saBiJS&XteHMJg®© 5 

□ii^20i«^MU/C>^< 4 4>3<@©S 

go 9 %-#©«R±rjii 3 (Di[«tt#i5iKttftccie«i 
»a^^-^-juccfc^safflfflij^x»»ffl(MS«o 

9 «<B#©PBDff 4$ 1 ©SH>flBc4>& < 4 h 3 ffl 

iwofc;»a**-*-*©9 tmmvmm&omiffi 
mm<om i ©Ka^^-*-^ftcfe^s«BB«JS«xtt 
M5tjs«©5 mxommmnmtzmmm&ji 

mtcffigimmL.m* m 1 onsHiftKut^ft < 4 

1 3 ®Bf$.btt% 1 ©«axiU-*-;U©9 ^HHpS 

mwRommmsom i ©sax;u~*~;wcfctt£ 



4) WH2 0 0 2-1 1 84 1 1 
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W2©fiffiIS±fcd>tt< H3lMUilHl 

«<Dftbfiijawiij©m 2 ©sax ;v-*-ji/Ki*5W4affi 

ffllS«Xtf:gOTJS«©5 *fl^©HDffl|4&£fl5M£ 

kxwsmsk© ^ %tt»©*«Lh'cfli < 5 <omm& 

H«tt#«:E«sajir S c 4K: J: 1 ©fl£K6$ 
±cc tett &SKK0>& < 4 <> 3 ®B& bicm i ©sax 
;u-*-JU&tf*2 ©fg^SBi^fc^^^CC^ < 

4*> 3ffl»sEi/fc»2©Ka^^-*-Ji/*affifla« 

[0006] *»wk:j:n»,»»»a««fflo^y > 
s{t*jftKT*c4*sr*s. *fc. afiaccr>f*^ 

[0007)^c ^SPMm«±tCiKL a ^4 UTS^ 
K¥f?fcJ8HLfc» 1 ©<KS^te<kC^2©{EByi* 
©9 l cDffitttllLJi{ctei»r«XiiD>fin±« 
SaT & J: 3 mi±o» l ©Bax;u-*~ 

^tjRdtr * 4 4 fe tc.» 2 ©(sffla»±«c*j^r * i 

20 ©Sax 4 ttEtr 4U»«:6J *£5 J: 9 teas 

. mmmmzmmt s & *> tcwssiBcsMt < 4 1> 3 fi© 

X 2 ©Sax;U - * - ;U4 JgfiS U "C 0 . >ft < 4 3 
®<DW1 ©Sax;l/-^->PU©9 ^.aSWffiS*©- 
(IJ^»J©^ 1 ©Sax;b-*-;wcfeW-&affl»JS« 
X«SHflHMK©9 fe-^©PP§I4aSMSgffi©- 
»JM53PM©» 2 ©Sa ^ ;b - * - JWC*>» * a®fMS« 
XKXH{MHK09 ^-^©^P(ai4^a®fJSSX« 
«ffi«tR©5 ft-*©««±rw 1 ©it^t^^^^ 
f*«c«fc DieiS^L,>S^,aRWHSS©-(SI^W© 
30 02 ©Sax;u-^-;Wc*5W^affl»JS«X»lifflffi9 
Sffi©5 5<fc&©PSP«J4fl! 1 ©ffiffli!«±Cc»fiSl/A: 

ii>tt < 4 1> 3 a©jta^^-*--w) 5 *^hftos« 

«J««K»KB«J*«©9 %«6#©8«J: , C» 1 ©JU- 

Sffi©**«8Mtc(4g-rs^ l ©Saxjb-*-jl/Ccte 
^>a®ffl«SX(3:»ffliJStS© 9 ^-^©^Pffl'J 4 » 
2®f8Mffig&tmf&Ltt$>l3:< 4^3fi©Sax;U- 

Sax;u-t^^^*5^^a®iJS«X«HS(IJSK© 
. 9%-*<SPinffl4*«BfflHKKW«ffi«fflR©^% 

-^©s^±rm2 ommi^mvimsiQ&w&m 
b . mcMmffi&footp&mmmm z®2 ©ma 

x ;u - * - jmc te w ^ affliJSffiX(igffiW]SS© 9 *> 
(6*©HDHI4*l©(EaiaB±«:d>ft< 4fc3fS^ 

Lfcsax^-*-ju©9 ^a«iiffl»K©«»ffl'J 

©0 1 ©Sa^;u-*-;btc*$W5SffiW81RX»»ffi 
ffliJSS©^ %f6^©*fi©HP«4*»ffl«JS«Xttffl 



< 4 C» 3 fflJ&JSbfcS 1 ©WI*Jl>-*-Jl>©5 
©BBPflHi»2<0<SfllilDH±K:iWc< i^>31ML/c 

fcws^ffiiJSKx^nffiWia^^ ftflfcfr©HPM4 

OBdlW&BHRK^R: J: 9 Eta&tk-r £ c 4 <c <fc o r > 

/cm i ©jra^^-*^^acx»2©isfflauB±«c*jtf 

[0008] **««: «kha.sn»9ft«rao^ y > 
h««U:tej^tt©^ y *^r>f-^«ar*c <t#r 
# v a«©/j«{bwsft*. 

[0009] K 1 CD)K7MiWii 

2©J^7MIiaWS(>IiliMMiJli 20 
© 5 ftflh#©»fi4 ©HK 7 * ^ O tt*E« I, fcfc © 

[ooio] *»w«:j:ntt^y*;ur>^cc7* 

[0011] *HHK< 7 x ^ -f htt£&ffiflaHE&U' 
liHUO 5 fttt#©»RK:SK U fc &©?& 
[0 0 12] COJ:5<rtWW:j:0, 7x7^^1 

r>fto«it«n5ifttc, at£x^~x©*r#j 30 
[0013] mmwm&±icfimmt 

5lr>fcWTfcJSiil/fc» 1 ©(KfflSlBUfocfctfS^ffiEfi 
m&<D*> ft>3fT 1 0<R^ML^±Cci5l>r^aMM*ffi[5] 

±*»a-r * J: 9fcs«<c 3fflfci±©» 1 ©jta*^- 
*-^*»strat 4 4>cc^2<D^oas±ccfc^r 

■»l©aax;b-*-jU4ttEi>a^tcrSi*^9J:9K: 
WITOW*»aT*J:5«:PlffliWR«:i!>fe< 4*>3 

6 3 MO® 1 ©»IX * - ;U© ^ ft *3tSljffiffi&K 40 

(D-mmmkom 1 floMaxju-^-^tcfccts^iiM 

g«ttgMJg&© 5 5 -£©HDffJ4 SSffiffiSC 
©HHWMIB©* 2 ©Ha x ;u - * - Mc toli £ Stffifffl 

scxttBDHSK© s ft-#©flo«4 tammc 

H»KmioK2<Dnmz*-*->Mtottzmmma 
fowmmmmimiioiffinmtm 1 ©feting 

±CCffaaufc4>&< 4fc3<I©©ax^--*-Jl/©5ft 



«fH2 0 0 2- 1 1 8 4 1 1 
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□§j 4 immmmsyutsmmmvio i ft <fc#©atk± 

T»2©;i'-^ttfflWattWc J: •) iliJISCcEttttttU 
gic^iill^WMtciJir^I 1 ©@a* 

^©HPW4»2©R«il^fc«lffiUfc^j:^ 4*>3 
ffl©»a*JU-*-;i/©5 ^a»^ffiStg©**aKWK: 
(fflr*»2©«ax;l/-*-il/«c*$WSSffilBa«X 
tt»ffiSJSffi©5 ^-^©BaPM44^ffiMS«XWS 

fflflHSK© 5 ft-#©a&±r is 3 ©*-?«£■*« 
wtummmmm tm^otsnrntm 1 ©{e*msi 

±(C*J>fr< 4fc3ffl»SEbfcaax;U-*^U©5*a 
SH^S«©ffi«9«»llJ©» 1 ©JtaxA>-*-;Ucfc 
WS«HflBJS«X«Kffi«JSS«©^ ft{fcfr©affi©PllP 
«J44*fflW»«XttSHWK«©^ fttt#©S«LLr 

tc, *i©ffiHiii«±«:4>ft<4fe3ffl»fi6uyfcSll© 
Wl*^-*-^©^ *,*llH^fi©ffiffl«a«M© 
m l ©»ax;i/-*--;u«:*j^*affljl!iafiXttKHM 

SK©^ ^f6*©s«©iap®j4S2 oaum±!c& 
& < 4 *> 3 m&bit$mmtt<ommiaA<m 2 

©«a* JV - * - JWcbtt -SSffiilSRX^Sffiffi'JSS 

© ^ **#©■□« 4 &£aw i&«xtara<H£«© 5 

ftffi#©S*LLr* 5 ©*~?ftemRfltfc 0 0i£ 

)\,Rvm2<DmmM±tictovz>mRic'j>tj: < 4 *> 3 ® 
B&btcn 2 ©ma* * - ju*«fflwais*j <fc cfa 
ffiK«ficsi«^©«BStttc»»L^ u *;ur 

[0 0 14]'c©J:^4«JS6Jc<fc»), #x^-*->U4 

^-^^lifttt^jcAoaj^KKaBKufc©^. n 

[0015] K 1 OJ^7MWiS 

3 ©;l/^^tt^JS«#R^^BB{IJSSRy»ffi0liJS1g 

S44fck:,W2©^-^tt*R«Kft4*4©Jl/-^ 
(^«(*RCF,SHIia«[acf»H«fflR©5 ft-* 
©SS4©P H 1(c^2©-7x^^ H**K»Lr*JSLfc 
*)©-Cfc^ e 

[0 0 16] C©J:9ft«WBC*0, 7x7^M*^I 
ffi©^SiJ 4 MffifflJ 4 CCffitS: U fc©r . 7x7^M 
4Mtc^L//ci/l^©^y *;l/T>7*^4?#^C<!:^r 

[0017] #&IE©3£ 107x^ hft^affifl'JSS 
RCfXBiMSK© 9 *«#©»«cfflRT * £ 4 fecc, 
i207x7-f hft^r^EiiSSR^HMffl 1 !^©^ ft 



9 

<D?v>h same 7 * y a v ftwtsra l fcwc/ws 

[0 0 19] 

[ o o 2 o ] h i « v $&m<om i oiatWKtet^s 

■J>hS«lO0C«. SlffilOafr&SffilObrc* 
l>fc*aXA-*-A 1 1 , 12, 13. 14, 15. 
1 BsWBflEStiT^*. $/c. gfi©3lffil 0 a. Rtf 
gffi 1 0 b fctt. ElXCWfttfll 1 ©fi&lflt Li, H2 

©<gffl«M^S5HsnTt^. jm*a--*-ai i, 
13, I5tt, »i©fRS»L±«:{4gurfei3, SM 

XA-*-Al 2, 14, 1 6tt*2©fiffl«M±K:tt 

[ 0 0 2 1 ] Jta* A-*-A IK 13, 15 
illX^-^-JH 2, 14. 16«. m^lHC^J 

A l 1 £ 1 2CD^MiJ«, Wfclxm 1 Ol^iii 

[0 02 2 ] gaXA-tf-AI 2<b 1 3©HM 

row. »«±r»2(DiSiB«ffliiatt»i 8(ci:or« 
^htl^o Sfc. RaxA-*-Al 3<b 1 4©* 
ffiflj« % ««±r»3©ia«tt#IRiBttfti 9*cj:-9-c 
ttt3tvci»s. $/c, ita*A-*-Ai 4<bi 5© 
^sfjsj, mm±vm4 ommR^mtmRfc 2 0 cc «t o 
ra«snrc>s. aa*A-*-Ai 5 £ 1 6 

©SEWS, SSii-C® 5 omttftmttft 2 He J: 
[0 02 3 ] t©J;5te, «KlxA-*-Al 1-1 

6 im i omw^mumt 1 7 - 2 1 <c <t ^ 

r, BKtt€:ja< J:5tc«a»3*ir, ^'J#AT>?^{* 

gfc, ^y#AT>f"H*©-#©«» 
ii, HBRaJSS«»2 2«:Sltt3nri>-6. 
[0 02 4] fiLfc© J: 5 MUte J: -> r . 9N#am« 
ffl©7*»;> hSfeJiiciKJKtt©^ 1 ;^^/^^^^ 
-r*c£#r££. fcfc, «±©sa»P9r«, Mix a 
-#-A©^fln©(SaSL±©3ffl. !&2©<EBSl 

[0 02 5 ] EI2li. *^©»2©«ifiWKc*$^-5® 

«i*a««fflr>f-t*7Ri-«aia-c*4. *nftPicc 

fcor. 7* 'J > hSS l 0 ©^SMffiSS±tc®^<h 
urs^ccwtcffllBOfcS 1 (omm&Lto&vmz 
©fi«B»M©5 1 ©(Rfl«aRL±fc4Bt,»Tag 
(iTO@ra±£®M* & J: 9 0CS« l 0 CC 3 ffl«±©» 

i©jta*A-*-Ai 1 > 13. istBf&tztt 



(6) M200 2- 1 1 8 4 1 1 
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t(C»2©lR«iljHM±cc*^r» 1 ©»axA-# 
-JUL 13. 1 5<tttE^*i»fcffl*£5J:5tt:* 

grass £H ar * £ 5 ccwHSftcc^tt < i 3 <@ 

©12011X^^^12, 14, 16*»«UT 

#ft<<Lfc3ffl©m©«axA-#-Ai k 

13, 1 5 ©5 ^^SMMSffi©HBlJ8gSPffliJ©» 1 © 

max;u-*-^ccfcwsaBB«s«x««fflW«R© 

5 %-*©HP« liaHWffiafi©-M39»fl!l©»2 © 
11^1/^^12, 14. 1 6(Cfclt-2>aBfflJS« 

10 wmmmtiXD *> %--nomum t ^mwmscm 
gMJgffi©^ %-i5<omwL±xwi 1 ©asttftHSK 
*2 3K.£mmmmL,mi£Mmmmm&(D-M®u 

IM©*2©«lXA-*-Al 2, 14. 16<CteW* 
ttMMK»HIMM©9 ^ffi*©gSPffll<bS 1 © 
!EBaaU:Hc»jSRUA^>ft< 6fc3ffl©Ua*Jl/-* ■ 
-All, 13. 1 5©5 ^^SSHSfi©**SI5ffliJK: 

umtzm 1 ©»ax A-*-;bectew-s*ffiflija«x 

mmmmi *>m®m±xm 1 ©*-:/K*mR 
20 »2 4fcj:9aj»ccBaHa«o,Mcc,aaHiis«©* 
*sw«cttar5» 1 ©maxA-*-;u 1 3 tew* 

«HiH»«X»SffiWafi©5 %-*©SBn«i*2© 

<Kffias±M(c^u/t^tt < 1 1 3 ffl©«ax a-.* 

-;H2, 14. 16©^ ^«llHffia«©**flWB{c 
ttHr«5»2©ffa^A-*-;i/ 1 4{tfcttSSHfflMI 
WSMfflJffiS© 9 ^-^©PiPiJ i Sr^MIJSKX 

(igffltJSK© ^ ^-^©a«±-c® 2 <D\g.&m£mm 

iKW2 5{cj:0iSe««gU,SCc^«Mffiaffi©+*8U 
«!j«cta«-r&fi2©a:axji/-*-A 1 4ectetta3aB 

30 WJ»fiX(«ffifl!lS«©^^fl6*©iaPffJ«b»l©(Ki 
iDK±k:^3tc< i4 3IBB«E0fc»axii/-*-A©^ 

^^s^ffiSfi©ffeWjasBfiti©s 1 ©jta^A-*-^ 

1 5^WSSffifJS«X»SffiiJSfi©^^ffi^©S 
fi©IBPiJ<!:*afflWJSSX«liffiiJSfi©5^ffi*© 
g^±r^ 2 ©A- ^tf^lSta«#2 6 J: 0 Oj^tcie 
|HKttl/.E(c t *l©<BBUUU:<c^ft< i^>3« 
ffib/c^ 1 ©Sax;U-*-A©5 ^.^SMMSfi© 

«»ffifj©m 1 ©aa^ a-*-a 1 5 cefce-t^^ffi 

fiJSKX^amJSfe©^ «tt#©Sfi©HPM^92 
40 ©fifflBIIUb«:^ft < iUiMl/ciSilli© 
MJffiSSW»J©m2©Max;u-^-;H 6(cMtft<a 
(iJSffixwsEiiss©^ ^ffi^©rap»j<b^ffiflii@ 

««Sffiii»tS© 5 fett*©fflfLbr»3 ©ifilBtt* 
a«tK» 2 7 CC cfc 0 ffi^gj^-r ^> C i tc <fc o r ,w 1 © 

©MaxA-*-jn 1, 13, 1 5£o'^2©ffiagi: 

«±«*W6WK«C*ft< ife3ffl»«l/fc»2©1ta 
XA-*-;H2. 14, 1 6 48JgB*ffiW«S*JJ:c; 
assweese » ©«tet*CC«JB L ^ y * AT > f t 
50 »*»fi)EL/r««ofcfe©r*^. 



u 

[0026] ei±©j: ^ftflwstc j: t:. mmmm 
«;>hs«i o±©na^ju-*-^i 1 ~ 1 6 . m 

1, *2. »3C0BB«#)S««ft2 3 ( 2 5, 27& 
^11, *2©*-?ttaM*tt{*2 4. 2 6©$J* 
It. *2©3W«iBI*'C**©-CBW**B-r*. * 
38»Wx?B, il©;i/-7M«l*2 4 <blfl2©;u 
-*«toBBtttt2 Bnxf7V> hSfil 0 ialHfc? 
H*2 8*ERUfcfc©-C**. 

BfciiKLfc©'?, 7.^ H5S*(c«fc-7-C^y*^r 
[002 9] H4«, *»«©»4©S8»«<c*JW*» 
fci>t» 0©SffiOHr*i, *2©;b- 

^tt^JS«attf*2 4. 2 6©TiC7**-f M*2 8*8 
RTSfc«fr©Bn»2 9*J&jau C©IH»2 9rtfc:/x 

[0 0 3 0] «±©J:^*C«l«LWi^«Ctt. 7x7^ 

[00 3 1 ] H5tt. *»M©»5©*»«(C*»4i» 

BLfc* 1 ©fiiBH«L*5J:0f*2©fi»it«M©^ 
1 ©iSBBit«L±tctei*r«|IWBffiifiia±*« 
■t 6 J: 9 l£g«£ 3 MPJiBom 1 ©*■* * - ;v 
IK 13, 1 5**d£r*ii*>CC,»2©fiffiitiB 

±Mfc*$i»r»i©Kfflx;i/-*-;n l. 13. 15 
<tttEl>jgWC|*jt£5 J: 5fcMWlHt««a-r« 
cfc 5 KWMg»c4>& < i 3 <I©Jji 2 ©WI* * 

-;H2 ( 14, i e^fiSorfeO, 'Pta< «tfe3ffl 

o»l©M^-*-;Hl, 13, 15©5ft,S 

mmmw-wmmom 1 ©max;u-* r ^fc 

W S«BMttK3UaUHMNE© 5 *-*©■□ W± % 

SHa»tR©-ffl«»iiJ©» 2 ©max a, - * - ji/cc & 

^S^HfflfjaigXWSffilMSS© 5 *-#©BP«l± C 
SBDflBHRXUKIiHStB©? *S-7?©gffi±TSf! 1 © 
;u-^tt^KiBtttt3 0tcJ:Oaj^«:Be«S!^b.llcc, 
«PIIIBME©HHISH©fll 2 ©sax 

fcwsaffifljsfljxttHBBfflas©^ *»#©*□*£ 

m 1 ©fifflit«±K:»fi6L A:4>«c < <t 3 <@©gax;U 

-*-*©9 %mm®mmtp&mmmTz>m 1 
©sax;i/-*-;b 1 3(c*$^-saffi»js«xttiiffiffl 
a«©5 %ft#©Binm<k g&BMS^ttSBffiSfi 

©^fef6*©S^r»2©;i/-^«^«<8tt(»3 l cc 



(7) 4$H2 0 0 2- 1 1 8 4 1 1 
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<£ 0 ai»{cB»ffi»l/,HCc,*awffiSfi©«t«*aWJ«: 
GMTr** 1 ©jaw^-*-* 1 3 C&btt&MHHS 
«X«gffl(!PJg«©9 ^-^©raPBIi^2 ©(Rffii^ 
±tcff£j£l//c4>& < i 3 ffl©Saxju-*-;u©^ % 

a»pra««©*Aa»icctta-f5*2©Hax^--* 
©PBP«H t *«hm««ou*shms«© 9 *?-#©» 

«Lh-C»3 ©^-^«^IKW*#3 2 &c<fc 0 OjSCCBB 
&* L > HCc,a»MffiS«©**S«SJ«:ffiST^» 2 © 
10 RMx;U-^-;Utc*jCt^^MWJSSX«S®ffflSS© 
5 %flHT©Hn« 14* 1 ©WSULtfc^tt < 4 6 3 fl 
»RSU/cKax^-*-^©5*^Hffi*«©fflffl!l« 

an©* i ©max^-*-;u 1 stc^-s^ffinjss 

XttXBMSK© 5 *>flfcfr©S«©BPfflJ t *«B0HS 
«Xtt»ffifl!J8«© 9 ftffi*©»«±"C*4 ©;u-^tt 
^«ttf*3 3K:J:»}ilj«K:fia»««U,HK: t *1© 
«it$±lc4>tt < «b i> 3 BHSSSt,*:* 1 ©WlXJb- 
*-;u© 9 ^,*»Hffl»«©ffifl!ffl»ffll©* 1 ©KB 
x;b-*-;H 5tcfcttSflffi«lgffiX«gffiMgfi© 
20 9^ffe^©Sffi©^PiJiH2©ffiSaS±^«c<4 

4> 3 mmf&btcmmmmm>m\^mwm 2 ©«a 

x;V-*-;U 1 6 KtoVZ&ffimS&JUmmiltlS&L® 
^> « A^©MDM4 ««fflffi»«K»SBfllSfi©9 * 
ffi*©S<E±r * 5 ©;i/- ^tt^BSttM* 3 4 Cc J: 0 iJLr 

Mll, 13, 1 5SC«B2©lR«iftK±«c*5Wi 

a««cd>&< i*>3ffljBfl6 0fc*2©»axju-*-ju 

12, 14, le&ltfiHMfeJtfKB^fcSl* 
30 i»©MtB«*c*|»l/A.9*^r>^*t»ia80fc*>© 

[0032] &±<D£5icmi&Ltt®&> 
*-;u l-i 6**ft*ft©^-:/H^iStt(*3o 
-3 4r«ttufc©r. R#tt«i6»tt©^ , J*ji/r> 

[0 0 3 3] B6». *»«H©*6©^a6W«:*JWS# 

uttamswTvf'^isfMaHt?**. ^^kmcc 

fcor, *i©;u-^«ffl«»«ft3 0 4*3©;i/-^ 

tt*litt(*3 2Zk^S««ffll 0ai©^tcmi©7 
40 H*3 5*ER1-S4 4t<c,*2©^-^«* 

IMRtt#3 l i*4©^-PW4*«fta3 3^1ffi 
Bffil 0 b4©fflte*2©7*7-f h(*3 6*ERUT 

[0034] a±©J:9«c«ai/W«#. #saxji/- 

l 1 - 1 6**tl*4l©iU-^tt*B«ttft3 0 

-3 4rg^u/c©r, n»a*tt»ttit?**4* 
[0 0 3 5 ] B7tt. *»M©*7©JW0Kcfctt** 

so »»a«Bffl7>f*^t*rwaH'c**. ***6W«: 
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fcl>r. fl(07x7>f h#3 5£g&©g|®l OaiC 
GQi$3 7 *»flcLT8RT*£ <t fcte,S2©7 * 
H*3 6*Sfi©mSl 0 btCCfl»3 8*Ufi6LraiK 

[003 6] £Lb©J:5teliaufc»^ 7*5-fH* 

[0037] H 8 B, **M<D»8©iaS««:*J^-6» 

'M;ur>^4 0*Si»K:iaXT5J:^CcEllL/. c 

[0038 ] fe(Jb© J: 9 fcflWbfcJIt^ 9tt#a<m 
» * 4 l * c & <c J: 0 &tftt^<ir t &#tttt 

So 

[003 9 ] ^9 6*. :**9B©*9©S8»WCC*J^-6» 

4*tt0Wt:fotr>r. *l©^'J*JU7>f':r4 3± 
^2 ©a. 'J ^;UT>x^ 4 4 <h ttSl^Ccfii-r 5 J: 0 fc 
.HK*ft*£#K:. 1/4 «S (A) ©££i^&S4 

5, 4B^urj»aais«»»4 7cc»tt^tiri>-&. 

218884 5, 4 6i©ffl(C, »jg«ON/OFF*-f * 
*4 8, 4 9*SS»-TS. C(D»ON/OFFX-{ 
^48, 49B, ifbfefr-^tONKl/teW*. fife 
##OFF £KZ£5&imtmi&£%:^ri,>h 9 
[0040] 6Lh© J; 9 (cflhS0^9tt»afi«M^ <f 
a-v^t>t^©*Ii^ »8©sa»W©J:5Cc«g« 

[ 0 0 4 1 ] B 1 0 te v 1 0©HJtWtC*W 

4*JWfWcfci>r, ^fgrfiJt4r>r^5 0<b|g^ 
t47>f*5 l«WHttWlljLX^9^5 2-CWJMJtf 

[0 042] fet_k© J: 9 (cWL/c^. #!8j<*jim<g 
*ssfi««©S!^»»fcc*s<!:*«ctt t fgrfi]ttr>f-t 
5 i«OTurtw*±tf4cfc*«r*s. tit. m$ 
«l©A»*Wf«c*i»rtt. «tfg|fijttr>^5 occ«j 

[ 0 0 4 3 ] H 1 1 tt % *»W©» 1 1 ©SOWWciiW 

**. WttWWcfcur, 7y>h«E5 4±«:fiWtt 
r>f-^5 5*s®jastir*5i9. SflLh©!SlSHtr>^ 
* 5 5 £ «SB«tt7 >ft50i *AJ3««ait X-Y ? 
*5 2r«»^njSBtcjte»8p»ttBB5 3tcj£«t,-cc> 
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So 

[0044] &±© j: sfct*aofc»£. sm»aflni 

[ 0 0 4 5 ] B 1 2 tt. #»»©* 1 2©H»«CC*JW 

£&ttfta{i8ffl * -f /<- >7-**nvr sttjua-e 
*«. *SI«*9K:fcoT % Ei>KnMtt#A*!l«:Lfc 
10 HI. »2©tS|fiHtr>^5 6, 5 7*yi;>h8fi 
JbCcJKJiJEU. asJB«fflft*x-f ? *5 8-c«JftitPl86tt: 

sa«ufc»rtttr>^B5 9 i^fg^ttr >r^5 o 

ttffl5 3fcffi»UTl>£. 

[0046] «±©<fc ^ttfttl/fcflte. ^Hb^jifi® 

©3HW»3Wt>i*«:. JBfijttr>rtS5 9«:«jO 
»ATttmr**ift«:, H»©fBfittr>f^©*3&» 
6JBfi#fl*3W?orKc^j»©r>f'^*«6ffl'r*c 

20 ±tf&c&#r«ra. 

[0 047] 

x;U-*^l/©^**»3M^*18<a«c^LT^ 

y*ji/7>f-^**isofc©T?, /hg©»sMtiififlUS 
[■■©■rami 

mi] *»«©» i ©**w«c*5» *#sMra@Hug 

30 [02 ] *?W!©*2 ©HtfeMK W4Sltl#afittffi 

7>?-:f£*vr$#aB 

[b 3 ] *§m<ms ommm^m^nwmmm 

CB4] *ife^©m4©jgiS0ii(c*jtt4^«iftiim«ffl 
r 

[b 5 ] *^©»5 <Dmmmtovz®m#mmm 

[06] **W©»6©Hifi0!l(cte^4^«i»aii8lffl 

40 [B7 j *mmiommmKmz®vbtmfflm 

[B8] *^©^8©HWtcfcit^ffij1*iimtS^ 
#^-^*7>?-**^+fffiHa 

[■9] 4^©«9©9IIINCcWt«Sttffaflm 
y^-j/*7>f-**^+*flaa 

[bio] *»«©# i o©jmfc*tt«*ttfflM 
«wy^^v^7>f 

[Bin *^b^©0 1 1 ©nttM(c«s^49tt^a(g 

50 [B 1 2 ] *«W©» 1 2 ©HftOTCCfel?&&ttftji<i 
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TftW 2 0 0 2—1 1 
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5/*7 > r ^ ^tjkT I4«SI 


* 32 








[Hi 3 1 mz<Dmmm®m^)*?)iTyTt*K 
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34 
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L 






36 






%2<D? xvA hft 


M 


V2CK)fflgBU> 




37, 




mm 


1 0 






3 9 






%\ 1Ji\/7><H" 


1 0 a 






40 








1 0 b 






4 1 








1 1 ~ 1 6 
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42 






tmm&m 


1 7 


& i ®a MttK&Riatttt 




4 3 








1 8 






44 








1 9 






45. 


a a 
4 D 






20 






47 






mmm 


2 1 






48. 


A C\ 

4 9 


flffl«0N/0FF;W 


22 






50 






ffl%$m7>7-* 


23 






5 1 








2 4 






5 2 
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#2®£M^|R«tt# 




53 








26 
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27 
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hi* 




56 
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Bl©filS)14T>7-t 


29 


cam 




57 






30 






58 








3 1 






59 






m\zm7i>T+® 
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